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Abstract 



PURPOSE:To provide the process data processing system which is improved in control capacity by 
simplifying the response wait time control of a computer and shortening the processing time of the 
computer. 

CONSTITUTION:The rationality of address data and direction data as parameters is checked and when 
the result is O.K., a response as a normal end is sent back at the stage; and then the setting of address 
data in an address memory 44 and the setting of direction data in a direction memory 45 which require a 
long time are performed. If the address data and/or direction data as the parameter is abnormal, a 
response as parameter abnormality is sent back and the process ends. Consequently, the time between 
a command and the response becomes constant irrelevantly to whether the data to be processed are 
long or short, so the time control of the computer can be simplified. 
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/I 1 

(54) Title of the invention 

Process data processing system and processing method 
(57) Summary 

Objective: To provide a process data processing system with 
an enhanced system control capacity wherein the processing time of 
a computer is abbreviated by simplifying the response standby time 
management of said computer. 

Constitution : The rationalities of -parameterized address data 
and direction data are checked, and in a case where "OK" is 
rendered, a * normal completion" response is returned at this 
stage, and the designation of address data for the address memory 
(44) and the designation of direction data for the direction 
memory (45), which are each time-consuming, are subsequently 
executed. In a case where the parameterized address data and/or 
direction data have been judged to be abnormal, on the other hand,' 
a ^parameter abnormality" response is returned, and the routine is 
completed. 

Effects : The time elapsed between the respective stages for 
issuing a command and a response becomes constant regardless of 
the lengths of data scheduled to be processed, and accordingly, 
the computer time management can be simplified. 

a 



1 Numbers in the margin indicate pagination in the foreign 
text. 
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Claim 1 

A process data processing system with the following 
characteristics: In a process data processing system wherein 
multiple communications control devices embodied by mutually 
connecting control computers or process control devices are 
connected to a transmission path, wherein process data are 
transmitted cyclically from at least one of the aforementioned 
communications control devices, and wherein a communications 
control device (s) other than the aforementioned transmission-side 
communications control device possesses a data transmission 
mechanism for receiving the aforementioned process data, 

The aforementioned computer possesses a mechanism which feeds 
contro l commands and control data into cyclic frame data and then 
tran smits the same,* whereas 

The aforementioned process control device possesses, between 
a process input/output mechanism and a communications control 
device connected to said process input/output mechanism, a 
mechanism which checks the rationalities of the aforementioned 
control commands included in the received frame data, a mechanism 
which, immediately upon the completion of the check, feeds a 
'normal completion" response or 'parameter abnormality" response 
into the aforementioned frame data and returns the same, and a 
mechanism which, in a case where the aforementioned 'normal 
completion" response has become returned, executes the control 
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contents based on the aforementioned control commands and the 
aforementioned control data, inputs the control results, as a 
response, into the aforementioned frame data, and then transmits 
the same. 
Claim 2 

A process data processing system with the following 
characteristics: In a process data processing system wherein 
multiple communications control devices embodied by mutually 
connecting control computers or process control devices are 
connected to a transmission path, wherein process data are 
transmitted cyclically from at least one of the aforementioned 
communications control devices, and wherein a communications 
control device other than the aforementioned transmission-side 
communications control device possesses a data transmission 
mechanism for receiving the aforementioned process data, 

The aforementioned computer possesses a mechanism which feeds 
control commands and control data into cyclic frame data and then 
transmits the same, whereas 

The aforementioned process control device possesses, between 
a process input/output mechanism and a communications control 
device connected to said process input/output mechanism, a 
mechanism which ignores said control commands in a case where the 
control command identification No. included in the received frame 
data is identical to that of the preceding cycle, a mechanism 
which checks the rationalities of the non-ignored control commands 
included in the received frame data, a mechanism which, 
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immediately upon the completion of the check, feeds a * normal 
completion'' response or ^parameter abnormality" response into the 
aforementioned frame data and returns the same, and a mechanism 
which, in a case where the aforementioned * normal completion" 
response has become returned, executes the control contents based 
on the aforementioned control commands and the aforementioned 
control data, inputs the control results, as a response, into the 
aforementioned frame data, and then transmits the same. 
Claim 3 

A process data processing method with the following 
characteristics: In a process data processing method predicated on 
a format whereby process data are cyclically transmitted, at a 
certain periodic frequency, from at least one of multiple stations 
connected to a communications path and whereby the stations other 
than the aforementioned transmission-side station (s) receive the 
aforementioned process data, ■- ■ - 

The aforementioned transmission-side station (s) is 
constituted to feed control commands and control data into cyclic 
frame data and then transmit the same, whereas 

The aforementioned reception-side station (s) is constituted 
not only to check the rationalities of the aforementioned control 
commands included in the received frame data, to feed, immediately 
upon the completion of the check, a "normal completion" response 
or "parameter abnormality" response into the aforementioned frame 
data and then return the same but also to execute, in a case where 
the aforementioned * normal completion" response has become 
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returned, the control contents based on the aforementioned control 
commands and the aforementioned control data, feed the control 
results, as a response, into the aforementioned frame data, and 
then transmit the same. 
Claim 4 

A process data processing method with the following 
characteristics: In a process data processing method predicated on 
a format whereby process data are cyclically transmitted, at a 
certain periodic frequency, from at least one of multiple stations 
connected to a communications path and whereby the stations other 
than the aforementioned transmission-side station (s) receive the 
aforementioned process data, 

The aforementioned transmission-side station (s) is 
constituted to feed control commands and control data into cyclic 
frame data and then transmit the same, whereas 

-The ■ aforementioned reception-side station (s) - is- constituted 
not only to ignore said control commands in a case where the 
control command identification No. included in the received frame 
data is identical to that of the preceding cycle, check the non- 
ignored control commands included in the received frame data, 
feed, immediately upon the completion of the check, a * normal 
completion" response or ^parameter abnormality'' response into the 
aforementioned frame data, and then return the same but also to 
execute, in a case where the aforementioned * normal completion" 
response has become returned, the control contents based on the 
aforementioned control commands and the aforementioned control 



data, feed the control results, as a response, into the 
aforementioned frame data, and then transmit the same. 

Detailed explanation of the invention 

[0001] 

(Industrial application fields) 

The present invention concerns a process data processing 
system, and in particular, it concerns a format with the following 
characteristics: In a process data processing system wherein 
multiple communications control devices are mutually connected via 
a transmission path and wherein the cyclic communications format 
is orchestrated for exchanging data among the respective 
communications control devices, command data and response data for 
the former are confined within a cyclic communications data frame, 
whereas a process .input/output mechanism is remote-controlled - by 
commands as well as a format for efficiently returning responses. 

[0002] 

(Prior art) 

As far as the cyclic communications format of the prior art 
is concerned, a transmiss ion-side communicati ons control device is 
constitut ed to transmit f at a certain time interval, , information 
within a memory, whereas each reception-side communications 
control device is constituted to receive said information after a 
certain delay period. Data received by a computer connected to 
each reception-side communications control device are renewed on 
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the memory at a certain time interval, and accordingly, said data 
can be freely accessed whenever necessary, whereas, since the data 
received by the transmission-side communications control device 
can be received by all others, namely the reception-side 
communications control devices, there is no need for the computer 
connected to the transmission-side communications control device 
to transmit the data individually to the respective reception 
stations, which is advantageous in that the processing burden on 
the transmission-side computer can be alleviated* 

/3 

[0003] 

The data targeted .for cyclic communications may, for example, 
be instantiated by process data for process control purposes, as 
Japanese Patent Application Publication No. Kokai Sho 62 [1987]- 
258534 and Sho 57 [1982 ] -206924 note. 

[0004] •;• • - - - ' 

Japanese Patent Application Publication No. Kokai Sho 
62 [1987] -258534 utilizes a cyclic communications format whereby 
process data are transmitted or received at a certain periodic 
frequency. The collection of the process data is executed by a 
computer connected to each communications control device within 
the network. 

[0005] 

Japanese Patent Application Publication No. Sho 57 [1982]- 
206924, on the other hand, relies on a constitution whereby a 
special control device is configured for each process monitor 
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control target and whereby the respective control devices are 
connected via a communications network for the purpose of 
dispersing the processing load. The process control targets are 
connected, via multiple process input/output mechanisms, to the 
communications network, whereas each control device is constituted 
not only to access necessary process control data from a process 
input/output mechanism under the jurisdiction thereof and then 
subject them to a computation routine but also to, in a case where 
the data of a process input/output mechanism (s) not under its own 
jurisdiction become necessary, execute a routine for communicating 
data with a control device under the jurisdiction of which said 
process input/output mechanism (s) operates for the purpose of 
acquiring the necessary data. 
[0006] 

A format for abbreviating the computer standby time of a case 
where a command that dictates the transmission of multiple frames 
becomes exchanged between a computer and a communications control 
device that constitute a single station, furthermore, is mentioned 
in Japanese Patent Application Publication No. Kokai Hei 1[1989]- 
232 852, for example. As far as this format is concerned, an 
interface table for storing a * transmission in progress" pointer 
and a * latest" pointer is configured between a computer and a 
communications control device for enabling the intervention of a 
command indicated by the * latest" pointer. 



[0007] 
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(Problems to be solved by the invention) 

As far as the process control system of the prior art based 
on the cyclic communications format is concerned, a computer 
connected to a communications control device that constitutes a 
network inputs and outputs data in relation to the process 
input/output mechanism, and therefore, in a case where the 
computer and process input/output mechanism are mutually far 
apart, it becomes necessary to orchestrate another computer for 
inputting and outputting data in relation to the process 
input/output mechanism, which is problematic due to cost 
appreciation. 
[0008] 

One objective of the present invention is to provide an 
inexpensive process data processing system which requires no 
special computer for inputting and outputting data in relation to 
diversely configured, control targets. . , ... - 

[0009] 

As far as the routine dispersion-type process control device 
of the prior art is concerned, on the other hand, each control 
device is constituted to possess only the data of the process 
input/output mechanism under its own jurisdiction, and therefore, 
in a case where data possessed by another control device become 
necessary, it is necessary to communicate data, at a certain 
timing, with a computer which possesses said data. The 
responsiveness of the system diminishes during the routine for 
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communicating said data, which is problematic in that the control 

performances become adversely affected. 

[0010] 

Another objective of the present invention is to provide a 
process data processing system which ensures not only a high 
responsiveness but also flexible operative morphology and system 
design without entailing such troubles as mount failure errors, 
etc. on the control device side even in a case where process 
input /output mechanisms, etc. are renewed. 
[0011] 

As far as the process control system of the prior art is 
concerned, furthermore, data are directly inputted and/or 
outputted by a control device in the context of altering process 
input/output mechanisms (e.g., detachment, etc.), due to which the 
corresponding routine for detaching the process input/output 
mechanism, etc. entails a "mount failure .-error, " which signifies a 
failure to mount said process input/output mechanism, namely a 
trouble fatal for the computer of the control device, which is 
problematic . 
[0012] 

Still another objective of the present invention is to 
provide a process data processing system which, by virtue of the 
flexible operative morphology of the process control system, does 
not affect the overall operation even in a case where a process 
input/output mechanism is detached during a certain operation 
(e.g., maintenance, etc.). 

11 
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[0013] 

As far as the format whereby an interface table for storing a 
* transmission in progress" pointer and a * latest" pointer is 
configured between a computer and a communications control device 
for enabling the intervention of a command indicated by the 
'latest" pointer is concerned, the routines for processing 
commands or data within the corresponding station that must be 
urgently transmitted may become rationalized, but absolutely no 
improvements are acknowledged in relation to paired devices (e.g., 
process input/output mechanism) . 
[0014] 

In other words, as far as the process control system which 
possesses a command interface between a computer and a process 
input/output mechanism is concerned, the computer is often 
designed to manage the time prior to the arrival of a response for 
.,- ■ — judging the. response > standby timeout. In a case where the 
response standby timeout durations for the respective commands 
mutually differ, it becomes necessary for the computer to manage 
the response standby time for each command, which is problematic 
in that the types of times to be managed become diverse and that 
routines on the computer side become complicated. 
[0015] 

In the case of a command which entails an extended processing 
period that cannot be confined to a certain time limit, 
furthermore, it is problematic not only because a uniform time 
management scheme cannot- he utilized since th e issuing of the 
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command till the arrival of a response but also because the 
routine becomes complicated, accompanied by an extended processing 
period. 
' [0016] 

The most important objective of the present invention is to 
provide a process data processing system with an enhanced system 
control capacity by reducing the number of the types of times to 
be managed by a computer, by simplifying routines on the computer 
side for the purpose of minimizing the processing load, by 
abbreviating the time required for returning a response in 
response to a command issued by a process input /output mechanism, 
and by abbreviating the computer processing time. 

[0017] 

(Mechanism for solving the problems) 

•In order to achieve the aforementioned objectives, the 
present invention proposes a process data processing system with 
the following characteristics: In a process data processing system 
wherein multiple communications control devices embodied by 
mutually connecting control computers or process control devices 
are connected to a transmission path, wherein process data are 
transmitted cyclically from at least one of the aforementioned 
communications control devices, and wherein a communications 
control device other than the aforementioned transmission-side 
communications control device possesses a data transmission 
mechanism for receiving the aforementioned process data, 
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The aforementioned computer possesses a mechanism which feeds 
control commands and cont roj-^-d^gC a^ into cyclic frame data and then 
transmits the same, whereas /4 

The aforementioned process control device possesses, between 
a process input/output mechanism and a communications control 
device connected to said process input/output mechanism, a 
mechanism which checks the rationalities of the aforementioned 
control commands included in the received frame data, a mechanism 
which, immediately upon the completion of the check, feeds a 
"normal completion" response or "parameter abnormality" response 
into the aforementioned frame data and returns the same, and a 
mechanism which, in a case where the aforementioned * normal 
completion" response has become returned, executes the control 
contents based on the aforementioned control commands and the 
aforementioned control data, inputs the control results, as a 
response, into -the aforementioned frame data, and then transmits 
the same. 
[0018] 

The process control device may also be constituted to possess 
a mechanism which ignores said control commands in a case where 
the control command identification No. included in the received 
frame data is identical to that of the preceding cycle. 
[0019] 

In order to achieve the aforementioned objectives, 
furthermore, the present invention also proposes a process data 
processing method with the following characteristics: In a process 



data processing method predicated on a format whereby process data 
are cyclically transmitted, at a certain periodic frequency, from 
at least one of multiple stations connected to a communications 
path and whereby the stations other than the aforementioned 
transmission-side station (s) receive the aforementioned process 
data, 

The aforementioned transmission-side station (s) is 
constituted to feed control commands and control dat a into cyclic 
frame data and then transmit the same, whereas 

The aforementioned reception-side station (s) is constituted 
not only to ignore said control commands in a case where the 
control command identification No, included in the received frame 
data is identical to that of the preceding cycle, check the non- 
ignored control commands included in the received frame data, 
feed, immediately upon the completion of the check, a * normal 
completion" response or ^parameter abnormality" response into the 
aforementioned frame data, and then return the same but also to 
execute, in a case where the aforementioned * normal completion" 
response has become returned, the control contents based on the 
aforementioned control commands and the aforementioned control 
data, feed the control results, as a response, into the 
aforementioned frame data, and then transmit the same. 
[0020] 

With regard to this process data processing method, too, it 
is possible to ignore said control commands in a case where the 
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control command identification No. included in the received frame 
data is identical to that of the preceding cycle. 

[0021] 
(Functions) 

As far as the present invention is concerned, each computer 
is endowed with the entire data on the control target assigned to 
the process input/output mechanism, and therefore, necessary data 
can be acquired with reference to its own memory. It therefore 
becomes unnecessary to communicate data between computers in the 
context of acquiring data, based on which the system 
responsiveness and control performances become improved. 
[0022] 

The response transmission mechanism designates process 
input/output mechanism mounting information based on a command 
obtained -from the computer, and it alters the mounting information, 
in a case where the process input/output mechanism becomes 
altered. In a case where the command is reissued, therefore, the 
arising of the "no mount failure error" can be avoided. The 
computer takes in the data transmitted by the response 
transmission mechanism via its own communications control device 
and process data memory, and therefore, the "no mount failure 
error" can be utterly eradicated on the computer side. 
[0023] 

In a case where the computer acquires data from the process 
control target, it simultaneously accesses the addresses of the 
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acquired data on the process input/output mechanism and the 
addresses on the memory for storing said data in proper order and 
then transmits the same cyclically at a certain periodic 
frequency. It becomes possible to acquire the latest data in a 
required precision by sufficiently abbreviating said periodic 
frequency in relation to the process permutation rate. 
[0024] 

Instead of being connected directly to the process control 
device, the computer is indirectly connected to the same via a 
process data memory, based on which the system design flexibility 
can be enhanced, and since the process control device can be 
safely detached for maintenance, the maintenance can also be 
facilitated. 
[0025] 

As far as the present invention is concerned, in particular, 
the rationality of, a ...control -^command included in the received 
frame data is checked, and either a * normal completion" response 
or * parameter abnormality" response is fed, immediately upon the 
completion of the check, into the frame data and then returned 
regardless of the length of the data scheduled to be processed. 
The control contents, furthermore, are executed based on the 
control command and control data only in a case where a * normal 
completion" response has become returned, and the obtained control 
results are fed, as a response, into the frame data and then 
transmitted. Upon the passage of a certain period since the 
issuing of the command, the computer imports response data from 



the process input/output mechanism regardless of the length of the 
data scheduled to be processed, and subsequently, whether the 
issued command has been completed normally or abnormally is 
judged. There is therefore no need to constantly monitor the 
arrival of a response, based on which the computer load can be 
alleviated. Even if the response data are imported upon the 
passage of a certain period, furthermore, the pervasion of the 
response timeout can be judged in a case where a response has yet 
to arrive, and therefore, no special timer management is 
necessary. 
[0026] 

The essential routines for executing the command and data 
upon the return of the response are executed by exploiting the 
command processing vacancy times for subsequently issued commands. 
Such a vacancy time can invariably be secured in that a constant 
time is designated- as • the, . interval between one command-^and 
another. 
[0027] 

Since the executions of all commands become completed within 
a certain period, there is no need to designate the response 
standby time on the computer side in consideration of the command 
processing contents, based on which the response standby times for 
the commands can be uniformly managed, and for this reason, too, 
the burden becomes alleviated. 



[0028] 
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(Application examples) 

Next, an application example of the process control system of 
the present invention will be explained with reference to Figures 
1 through 7. Figure 1 is a block diagram which shows the overall 
constitution of said application example of the process control 
system of the present invention. This process control system is 
constituted to include multiple computers (1) and (2), which 
control the processes of the process control target (60) in 
dispersed fashions, the communications control devices (30), (31), 

(32) , and (33), which may, for example, be cyclically connected 
via the communications path (70), the process data memories (10) 
and (11), which are each connected between the respective 
computers (1) & (2) and the communications control devices (30) & 
(31), and the memory control devices (20) and (21), which control 
the input/output actions of the process data memories (10) and 
(11) and the cyclic communications periodic frequencies. /5 
[0029] 

The process control system, furthermore, is constituted to 
include the process input/output devices (50) and (51), which are 
each configured between the respective communications control 
devices (32) & (33) and the process control target (60), the 
scanning devices (40) and (41) , which scan the respective process 
input/output devices (50) and (51), the process data memories (12) 
and (13), which are each connected between the respective scanning 
devices (40) & (41) and the communications control devices (32) & 

(33) , and the memory control devices (22) and (23), which manage 



the input/output actions of the process data memories (12) and 

(13) and the cyclic communications periodic frequencies. 

[0030] 

Figure 2 is a block diagram which shows more detailed 
relationships among the computer, process data memory, memory 
control device, and communications control device of the 
application example of Figure 1. The computer (1) possesses the 
central processing unit (CPU) (80), the data memory (81), the 
program memory (82), and the address bus (83) & the data bus (84), 
which connect the former members. The address bus (83) and the 
data bus (84) are connected also to the process data memory (10) 
and the memory control device (20) . The process data memory (10) 
and the memory control device (20) are connected to the 
communications control device (30) via another set of address bus 
and data bus . 

[0031] • * ■ - • 

Incidentally, the respective constitutions of the computer 
(2), the process data memory (11), and the communications control 
device (31) are identical to their respective counterparts of the 
computer (1), the process data memory (10), and the communications 
control device (30) . 
[0032] 

The CPU (80) not only executes necessary computation routines 
by using process data on the process control target (60), etc. 
stored in the data memory (81) in compliance with programs stored 
in the program memory (82) but also controls the processes of the 
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process control target (60) via the communications control device 
(30) . For the purpose of realizing this control protocol, it is 
necessary to determine not only the transmission area and 
reception area within the process data memory (10) but also the 
transfer periodic frequency. 
[0033] 

The CPU (80) compartmentalizes, as Figure 4 shows, the 
process data memory (10) into areas in compliance with the 
programs stored in the program memory (82) . Capital letters such 
as A, E, etc. graphically shown within the process data memory 
(10) signify transmission areas, whereas lower case letters such 
as b, c, d, etc. signify reception areas. This notation format 
based on capital and lower case letters is likewise applied to the 
other process data memories (11), (12), and (13), where the 
capital and lower case letters respectively signify transmission 
and reception areas. The CPU (80) encodes, - into the memory 
control device (20) , control data for compartmentalizing such 
areas and transfer periodic frequencies into the memory control 
device (20) . 
[0034] 

The communications control device (30) retrieves the data 
from the process data memory (10) and then transmits the same in 
compliance with the designation information encoded into the 
memory control device (20) . Data within a reception frame 
transmitted via the communications path (70) , furthermore, are 
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taken in, and such data are encoded into the process data memory 

(10) . 

[0035] 

The computer (1) therefore either encodes data into the 
process data memory (10) or decodes the data from the process data 
memory (10) at a certain timing, based on which it becomes 
possible to transmit and/or receive the process data and to 
control the process control target (60) . 
[0036] 

Figure 3 is a demonstrational diagram which shows a more 
detailed view of the respective connection interfaces among the 
process input/output device (50), the scanning device (40), the 
process data memory (12), the memory control device (22), and the 
communications control device (32) . Connected mutually, via the 
address bus (83) and the data bus (84), within the scanning device 
(40) are the -processing unit (42), the program data memory (43), 
the address memory (44), and the direction memory (45). The 
address bus (83) and the data bus (84) are connected respectively 
to the process data memory (12) and the memory control device (22) 
on the outside. These external process data memory (12) and 
memory control device (22) are connected to the transfer control 
unit (47) . The transfer control unit (47) is additionally 
connected to the counter (46), from which the transmission timing 
is discerned. The transfer control unit (47) controls the data 
decoding and encoding actions between the process data memory (12) 
and the process input/output device (50) . 

22 



[0037] 

The scanning device (40) compartmentalizes, in a case where 
the electric power source has become turned ON, the [memory] (12) 
shown in Figure 4 into transmission areas and reception areas a, 
b, c, and d, and the area a may, for example, be designated as an 
area for receiving a command from the computer (1), whereas the 
area c as an area for transmitting a response to the command. The 
other areas e, f , g, and h have yet to be compartmentalized at the 
stage where the electric power source has become turned ON, for 
their compartmentalizations are contingent on future commands. 
Command response area compartmentalization information is 
designated in the memory control device (22), which is connected 
to the scanning device (40), as a result of which a state capable 
of receiving a command from the computer (1) comes to prevail. 
[0038] 

Figure. .5- is a diagram- which shows an application -example of 
the constitution of the command data of the present invention. As 
far as the present application example is concerned, the paired 
device No. Al, command A2, command identification No. A3, and data 
A4 are included in the command format in the context of 
transmitting the command issuing party Al, command processing 
contents A2 and A3, and the data A4, which accompany the command. 
[0039] 

Figure 6 is a flow chart which shows the order of routines 
for taking in commands and for executing the commands with regard 
to the scanning device of the application example shown in Figure 



1. On the scanning device (40) side, the commands are processed 
with reference to the command format in the order shown in Figure 
6. The scanning device (40) judges whether or not a given command 
is addressed to itself, and in a case where the command is indeed 
addressed to itself, it judges whether or not its command 
identification No. differs from the command identification No, of 
the preceding cycle. This routine prevents the repetitive 
processing of an identical command over multiple cycles. In a 
case where the prevailing command identification No. has been 
judged to differ from that of the preceding cycle, said command is 
processed, and the obtained processing results are encoded, as a 
response, into the area G in Figure 4. Such sets of information 
as whether the command has been completed normally or abnormally, 
anomalies of command parameters, etc. instantiate the encoded 
contents . 

[0040] - . - ...... 

Next, the commanded control contents will be explained. 
First, data are designated in the address memory (44) and the 
direction memory (45) . Data which establish a correspondence 

between the address X of the process data memory (12) and the 
address Y of the process input/output device (50) are designated 
in the address memory (44) . Direction data which show whether the 
access direction is from the address X to the address Y or from 
the address Y to the address X, furthermore, are designated in the 
direction memory (45) . Next, compartmentalization data on the 



respective areas e, f, G, and h and the transfer periodic 
frequencies are designated by using another command. The scanning 
device (40) encodes, in response to said command, not only the 
transmission and/or reception statuses of the respective areas e, 
f, G, and h but also data which determine the periodic frequency 
into the memory control device (22) . The communications control 
device (32) initializes, based on the compartmentalization and 
periodic frequency data thus encoded, the respective transmission 
and/or reception actions of the areas e, f, G, and h from this 
stage onward. Finally, a command which dictates the 

initialization of data transfer between the process data memory 

(12) and the process input /output device (50) is issued to the 
scanning device (40), based on which the process data on the 
process control target (60) become exchanged between the process 
data memory (12) and the process input/output device (50) . 

[0041] 

The foregoing routines are repeated for the respective 
computers (1) and (2) and scanning devices (40) and (41), as a 
result of which the respective process data memories (10), (11), 

(12), and (13) become compartmentalized according to Figure 4. It 
becomes possible, furthermore, for the respective scanning devices 

(40) and (41) to execute data transfers between the process 
control target (60) and the process data memories (12) & (13) . 

[0042] 

In a case where data become designated in the transmission 
area E by the computer (1) in this state, for example, the 
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respective scanning devices (40) and (41) transfer the data 
designated in the transmission area E. The transfer control unit 
(47) within each scanning device (40) or (41) therefore comes to 
transfer a control signal to the process control target (60) via 
the process input /output device (50) or (51) . 
[0043] 

In a case where the data are transferred along the opposite 
direction, the process data on the process control target (60) are 
encoded, by the transfer control unit (47), into the respective 
transmission areas G and H of the process data memories (12) and 

(13) and then transmitted to the respective areas g and h of the 
computers (1) and (2), as a result of which it becomes possible to 
freely access said process data on the computer side. In a case 
where the process data memories (10), (11)/ (12), and (13) are 
designated according to Figure 4, the respective computers (1) and 

(2) become endowed with the entire process data, and since it 
becomes unnecessary to communicate the data between the computers, 
the computer processing burden can be alleviated. 

[0044] 

Figure 7 is a flow chart which shows not only the address 
data designation that instantiates one of "commanded routines, " 
namely the data designation routine orders in relation to the 
address memory (44) and the direction memory (45) which are unique 
to the present invention, but also the order of subsequent 
response return routines. In a case where massive volumes of data 
are designated for the device of the prior art, an extended period 



is required for checking the rationality of the parameterized 
address information and for designating data into the address 
memory (44) and the direction memory (45) . 
[0045] 

As far as the present application example is concerned, on 
the other hand, the rationalities of parameterized address data 
and direction data are respectively checked, and in a case where 
"OK" is rendered, a ^normal completion" response is returned at 
this stage, and the designation of address data for the time- 
consuming address memory (44) and the designation of direction 
data for the direction memory (4 5) are subsequently executed in 
compliance with the orchestrated format. In a case where the 
parameterized address data and/or direction data have been judged 
to be abnormal, on the other hand, a "parameter abnormality" 
response is returned, and the routine is completed. 
[0046] , ■, ... - 

As far as the present application example is concerned, 
therefore, the rationalities of parameterized address data and 
direction data are respectively checked, and in a case where "OK" 
is rendered, a ^normal completion" response is returned at this 
stage; in other words, the response is returned over a virtually 
constant period since the command reception stage prior to the 
completion of the commanded routine regardless of the lengths of 
the data scheduled to be processed, and since a uniform simplified 
time management scheme can be provided for the computer, the 
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computer processing time can be abbreviated, and the system 
control capacity can be upgraded. 

[0047] 

(Effects of the invention) 

As far as the present invention is concerned, the time 
elapsed between the respective stages for issuing a command and a 
response becomes constant regardless of the lengths of the data 
scheduled to be processed, and since a uniform simplified time 
management scheme can be provided for the computer, the computer 
processing time can be abbreviated, and the system control 
capacity can be upgraded. 
[0048] 

Since addresses to be scanned can be designated by commands, 
the system design can be facilitated, and a maintenance operation 
can be executed with ease by mutually separating the process 
input/output mechanism and computer based on the redesignations of 
addresses to be scanned. 
[0049] 

Each computer is endowed with the entire process data on the 
control target possessed by the process input/output mechanism, 
and therefore, the necessary data can be acquired with reference 
to its own memory. It therefore becomes unnecessary to 
communicate data between computers in the context of acquiring 
data, based on which the system responsiveness and control 
capacity can be improved. 
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[0050] 

In a case where data are acquired from the process control 
target, the addresses of the acquired data on the process 
input/output mechanism and the addresses on the memory for storing 
said data are accessed simultaneously in proper order and then 
transmitted at a certain periodic frequency based on the cyclic 
communications format- It becomes possible to acquire the latest 
data in a required precision by sufficiently abbreviating said 
periodic frequency in relation to the process permutation rate. 

Brief explanation of the figures 

Figure 1: A block diagram which shows the overall 
constitution of an application example of the process control 
system of the present invention. 

Figure 2 : A block diagram which shows more detailed 
relationships among the computer, process data memory, memory 
control device, and communications control device of the 
application example of Figure 1 . 

Figure 3 : A demonst rational diagram which shows a more 
detailed constitution of the scanning device of the application 
example shown in Figure 1 . 

Figure 4: A diagram which explains methods for transferring 
commands and for transferring process data based on the cyclic 
communications format . 

Figure 5: A diagram which shows an application example of the 
constitution of the command data of the present invention. 



Figure 6: A flow chart which shows the order of routines for 
taking in commands and /7 
for executing the commands with regard to the scanning device of 
the application example shown in Figure 1. 

Figure 7 : A flow chart which shows not only the address data 
designation that instantiates one of "commanded routines, " namely 
the data designation routine orders in relation to the address 
memory (44) and the direction memory (45) which are unique to the 
present invention, but also the order of subsequent response 
return routines. 

(Explanation of notations) 

(1) : Computer; 

(2) : Computer; 

(10) : Process data memory; 

(11) : Process data memory; 

(12) : Process data memory; 

(13) : Process data memory; 

(20) : Memory control device; 

(21) : Memory control device; 

(22) : Memory control device; 

(23) : Memory control device; 

(30) : Communications control device; 

(31) : Communications control device; 

(32) : Communications control device; 

(33) : Communications control device; 
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\ 4 U ; 


: o canning aevicc; 




: oCanning cievice; 


{ A 1 \ 

t4^ ) 


: Processing unit; 


{ A "5 \ 

(43) 


: Program data memory; 


(44 ) 


: Address memory; 


(45 ) 


: Direction memory; 


v4o ; 


: uouncer; 


(47; 


: Transfer control unit; 


(50) 


: Process input/output device; 


(51) 


: Process input/output device; 


(60) 


: Process control target; 


(70) 


: Communications path; 


(83) 


: Address bus; 


(84) 


: Data bus . 
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[(10): Process data memory; (20): Memory control device; (30): 
Communications control device; (80) : Central processing unit; 
(81) : Data memory; (82) : Program memory] 
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[(12): Process data memory; (22): Memory control device; (32): 
Communications control device; (42) : Processing unit; (43) : 
Program data memory; (44) : Address memory; (45) : Direction memory; 
(46) : Counter; (47) : Transfer control unit; (50) : Process 
input/output device; (60) : Process control target] 
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Figure 5 
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[(Al): Paired device No.; 
identification No. (A4) : Data] 
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Command (A3) : Command 
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[(1): Computer; (2): Computer; (10): Process data memory; (11): 
Process data memory; (12) : Process data memory; (13) : Process data 
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memory; (20) : Memory control device; (21) : Memory control device; 
(22) : Memory control device; (23) : Memory control device; (30) : 
Communications control device; (31) : Communications control 
device; (32) : Communications control device; (33) : Communications 
control device; (40) : Scanning device; (41) : Scanning device; 
(50) : Process input/output device; (51) : Process input/output 
device; (60) : Process control target] 

Figure 4 
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[(A): Same; (B) : Different; (C) : To START; (1): Addressed to 
itself?; (2) : Is the command identification No. different from 
that of the preceding cycle?; (3) : Execution of commanded routine; 
(4) : Response return] 
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Figure 7 
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[(A): To another commanded routine; (B) : To START; (1): Addressed 
to itself?; (2) : Is the command identification No. different from 
that of the preceding cycle?; (3) : Address data designation 
command?; (4) : Parameter check OK?; (5) : Return of "normal 
completion" response; (6) : Return of "parameter abnormality" 
response; (7) : Designation of address data in the address memory 
unit 44 and designation of direction data in the direction memory 
unit 45] 
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